A collection of tropical Angiosperms, mainly collected in Amazonas and Apure States in Venezuela, has been examined for the presence of betaines and N-methylprolines, which were found in 58 out of the 65 species investigated. Betaine yields were generally low, but in the species that contained N-methylprolines, the yields of these compounds were generally in excess of 0.5% of the plant dry weight. N-methylprolines were isolated from four species of Loranthaceae, all four examined species of Miconia (Melastomataceae), Pleonotema variabilis (Bignoniaceae), Gustavia augusta and Lecythis corrugata (Lecythidaceae), and Machaerium humboldtianum (Fabaceae). Trans-4-hydroxyprolinebetaine was isolated in high yields from Amphilophium paniculatum, Arrabidaea candidans and Clytostoma binatum (Bignoniaceae), Combretum laxum (Combretaceae) and Gustavia augusta (Lecythidaceae).
Betaines occur widely in Angiosperms [1, and references cited therein], whereas N-methylprolines have a much more restricted distribution [2] . However, the species investigated for the presence of betaines have been collected primarily from saline and dry habitats [3] , and temperate climates [1] ; only a limited number of species from tropical areas have been investigated. In the past few years, collections of plants have been made in Venezuela, mainly in Apure and Amazonas States, for screening for compounds with biological activity. Samples from part of these collections were taken for examination for the presence of betaines and N-methylprolines.
An aqueous methanolic extract of each species was partially purified by passage through a column of cation exchange resin and then examined by 1 H NMR spectroscopy. The semi-purified extract was subjected to preparative TLC and the bands corresponding to the compounds indicated by the 1 H NMR spectrum were removed and dried. The compounds were eluted and examined by 1 H NMR spectroscopy and, when possible, by FAB MS. Quantitative estimation of each compound was made from the semi-purified extract using a 1 H NMR spectroscopic procedure [4] .
As was found in earlier studies [1] , betaines, N-methylprolines or a mixture of the two classes of compounds were found in the large majority of the species investigated (58 out of 65) ( Table 1 ). The species in which these compounds were not detected included two Vochysia species (Vochysiaceae), Davilla kunthii (Dilleniaceae) and Vismia japurensis (Clusiaceae), although low amounts of betaines were detected in V. guianensis and D. nitida. Betaines were not detected also in the two species of Rubiaceae examined, Palicourea guianensis and Psychotria poeppigiana. In an earlier study, betaines were not recorded for Borreria latifolia, also a member of the Rubiaceae, although glycinebetaine was found in both Gallium aparine and Chiococca NPC Natural Product Communications alba [1] . As in previous reports [1] , the most commonly occurring betaines were glycinebetaine and trigonelline. Other betaines detected in some species were trans-and cis-4-hydroxyprolinebetaine and prolinebetaine. Cis-4-hydroxyprolinebetaine was isolated along with its trans-isomer from Gustavia augusta (Lecythidaceae) ( Table 1) . Whether the cis-isomer was either naturally-occurring or formed from the trans-isomer on storage of either the plant material or the extract is open to question. In most cases, as found previously [1] , the yields of betaines were low. However, high levels of glycinebetaine (in excess of 1 %, dry weight) were recorded for a Duguetia sp. (Annonaceae) and Tabernaemontana attenuata (Apocynaceae). High yields of trans-4hydroxyprolinebetaine were also obtained from Amphilophium paniculatum, Arrabidaea candidans and Clytostoma binatum (Bignoniaceae), Gustavia augusta (Lecythidaceae) and Combretum laxum (Combretaceae) ( Table 1) .
N-methylprolines were found in twelve of the species investigated, including four species of Loranthaceae (two species of Phthirusa and two of Psittacanthus).
These compounds have been reported earlier for two species of Phoradendron and one of Loranthus [5] , also members of the Loranthaceae, although neither betaines nor N-methylprolines were detected in Viscum album collected in England. All four Miconia species (Melastomataceae) tested contained trans-4hydroxy-N-methylproline, whereas this was absent from species in another four genera of the same family. Trans-4-hydroxy-N-methylproline was a constituent of Machaerium humboldtianum (Fabaceae). N-methylprolines have been reported previously for several other genera in this family [5] [6] [7] [8] [9] .
The yields of N-methylprolines from those species in which these compounds were detected were usually high, as had been found in earlier studies [2, 10] . Of particular note were trans-4-hydroxy-Nmethylproline yields of 2.7%, dry weight, from Gustavia augusta, 2.4% from Lecythis corrugata, 2.2% from Machaerium humboldtianum and 1.6% from Phithirusa stelis, the last also yielding 0.7% of N-methylproline. All these yields are based on single collections of plant material and there is likely to be wide variation in the values obtained for different collections.
Although the number of species included in this survey of betaines and N-methylprolines is restricted, the results add to the knowledge of the distribution of these compounds in the plant kingdom. Moreover, most of the investigated species are from tropical regions, whereas the majority of the previously investigated species have been from temperate, arid and saline areas.
Experimental

Plant materials:
The species examined, their botanical authorities, and their places and dates of collection are listed in Table 1 . Only the aerial parts of the plants were used. After collection, the plant material was initially air-dried and then oven dried at 60 o C and powdered.
Extraction and purification:
Powdered samples of each plant (1-3 g) were extracted with 80% methanol for 6 h. The methods of extraction and purification of the extracts by passage through a column of cation exchange resin (Amberlite IR-120, H + form) have been reported by us previously [11, 12] . The semi-purified extracts were examined by 1 H NMR spectroscopy (D 2 O: 400 MHz; Jeol Eclipe). Individual compounds were isolated, when possible, by preparative TLC, as described by Adrian-Romero and Blunden [13] . The isolated compounds were identified by 1 H NMR spectroscopy [14] and, when possible, by FAB MS (Jeol DX-303 spectrometer with a post acceleration detector, coupled to a DA 5000 data system). The content of each compound in the semi-purified extract was estimated using a 1 H NMR spectroscopic assay procedure [4] .
